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Abstract

Juvenile nasopharyngeal angiofibroma is the most common benign tumor of the nasopharynx in
adolescent males, often presenting with aggressive local invasion and severe, potentially life-threatening
epistaxis. Its highly vascular nature complicates surgical resection, making preoperative transarterial
embolization an important step to reduce intraoperative blood loss and improve outcomes. Evaluating
the effectiveness of different embolization techniques is critical for optimizing endoscopic surgical
treatment and minimizing complications. This study was driven by an ongoing need to improve surgical
safety and efficiency, especially as endoscopic approaches become the standard of care in managing
this challenging tumor.

The purpose of the study. To determine the effect of preoperative transcatheter arterial
embolization on intraoperative blood loss and surgery time for endoscopic transnasal resection of juvenile
nasopharyngeal angiofibroma.

Methods and materials. A retrospective analysis was conducted on thirty adolescent male patients
who received surgical treatment at the University Medical Center from February 2014 to December
2023. The cohort was divided into two groups: those who underwent preoperative transcatheter arterial
embolization (n = 19) and those who did not (n = 11). The characteristics compared included blood loss
and the duration of surgery.

Results. Patients who underwent preoperative transcatheter arterial embolization experienced a
significantreduction in intraoperative blood loss across all stages of juvenile nasopharyngeal angiofibroma.
Although preoperative transcatheter arterial embolization reduced the time required for surgery, the
results were not statistically significant.

Conclusions. Preoperative transcatheter arterial embolization significantly enhances
surgical outcomes by effectively reducing intraoperative bleeding during the resection of juvenile
nasopharyngeal angiofibroma.

Keywords: nasopharyngeal angiofibroma, preoperative transcatheter arterial embolization,
bleeding volume, surgery time, recurrence.

Introduction all head and neck tumors [1]. Adolescent boys are
Nasopharyngeal angiofibroma (hereinafter  the most affected group, with a frequency of almost
— NPAF), also known as juvenile nasopharyngeal 1 in 150,000 [2]. Despite not being disseminative or
angiofibroma, is the most common benign naso-  metastatic, NPAF is a locally aggressive cancer that
pharyngeal tumor and accounts for around 0.5 % of ~ can infiltrate critical areas such as the orbital cavity,
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palate, paranasal sinuses, sphenoid bone, and even
the middle cranial fossa.

NPAF differs from other angiofibromas
histologically. The reticular matrix is mostly com-
posed of collagen and multinucleated fibroblasts
entangled with thin, non-contractile blood vessels.
The tumor’s structural features, which increase the
likelihood of heavy bleeding when destroyed, make
surgical resection very difficult. [3]. The primary
clinical signs of NPAF are recurrent epistaxis and
nasal obstruction, which can develop into uncon-
trollable, potentially lethal bleeding. Up to 60 % of
individuals experience severe bleeding attacks that
need surgery, as research indicates [4].

A comprehensive treatment is necessary
to control juvenile nasopharyngeal angiofibroma
(JNA). Treatment techniques are customized based
on the tumor’s stage, location, and unique patient
features, with a focus on minimizing damage and
optimizing outcomes. The primary treatment for
JNA remains surgery. The advantages of endo-
scopic resection, including reduced morbidity [5],
quicker recovery [6], and less scarring [7], have
made it the preferred operation in many situations,
thanks to advancements in endoscopic procedures.
A study examining 71 patients who underwent
endoscopic surgery between 1985 and 2019 dem-
onstrated its efficacy and safety, yielding positive
results [8]. However, for big tumors including the
cerebral region, open surgical procedures may still
be necessary. A recent multicenter study by Patel et
al. (2023) revealed that 25 % of patients with ad-
vanced-stage JNA required open surgical approach-
es due to deep cerebral invasion, highlighting the
limitations of endoscopic procedures in these cir-
cumstances [9].

Because JNA is vascular, preoperative
transarterial embolization (pTAE) is commonly
performed to reduce intraoperative blood loss. By
blocking the tumor’s feeding arteries, embolization
reduces bleeding during surgery. Preoperative em-
bolization reduced the amount of blood lost during
surgery by an average of 200 milliliters and short-
ened the procedure’s duration to approximately two
and a half hours in a group of 20 male patients [10].

If surgical excision is not feasible, radiation
therapy is utilized instead, especially for tumors
with extensive cerebral growth or for patients who
are not good candidates for surgery.

Although radiotherapy can slow the growth

of tumors, therapy is not without danger, includ-
ing the risk of cancer and damage to surrounding
structures. Consequently, its use is limited to spe-
cific contexts [10]. As JNA treatment possibilities,
androgen receptor targeting, hormone therapy, and
chemotherapy have all been studied. However,
these modalities are typically considered to be sec-
ondary rather than first-line treatments due to their
unpredictable effectiveness and side effects. In the
research of Thomas et al. (2017), androgen depriva-
tion therapy (hereinafter — ADT) is presented as an
adjuvant therapy for juvenile nasopharyngeal an-
giofibroma. ADT can help slow down the growth of
the tumor, but it can also cause side effects. These
endocrine conditions, including hypogonadism,
low libido, etc., may impair the quality of life of
the patient. The findings highlight the significance
of considering these side effects while using hor-
mone therapy to manage JNA [11]. To manage JNA
most effectively, specialists such as neurosurgeons,
otolaryngologists, radiation oncologists, and inter-
ventional radiologists can be involved. This multi-
professional team enhances patient outcomes by
offering comprehensive treatment, from diagnosis
and accurate staging to the selection of the most
suitable treatments.

The purpose of this study was to establish
the effect of varying preoperative transcatheter ar-
tery embolization on blood loss, operating time,
and rate of recurrence for endoscopic transnasal re-
moval of nasopharyngeal angiofibroma.

The novelty of the study lies in its direct
comparison of surgical outcomes between patients
with juvenile nasopharyngeal angiofibroma who
underwent embolization and those who did not,
over a nearly decade-long period. It provides updat-
ed evidence that preoperative transcatheter arterial
embolization significantly reduces intraoperative
blood loss, supporting its routine use in endoscopic
surgical management.

Materials and methods

Study Design

This retrospective cohort study reviewed
the medical records of thirty JNA patients treated
at the Head and Neck Department of the University
Medical Center in Astana, Kazakhstan. Important
information included patient demographics, tumor
stage (according to the Radkowski classification),
intraoperative hemorrhage, surgical duration, re-
currence rates, and complications.
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Patient Selection

Inclusion criteria: male patients aged 12 to
17 years, confirmed JNA diagnosis through com-
puted tomography, informed consent; Exclusion
Criteria: patients whose medical records are not
comprehensive, the existence of notable comor-
bidities or prior JNA procedures, absence of formal
approval.

Preoperative Embolization

24 to 48 hours before surgery, emboliza-
tion was performed using digital subtraction angi-
ography (hereinafter — DSA). Gelatin sponges or
polyvinyl alcohol particles were used to restrict the
tumor’s feeding arteries. Post-embolization angio-
grams demonstrated adequate vascular blockage.

Surgical Procedure

Under general anesthesia, this procedure
was performed using endoscopic transnasal meth-
ods. The rigid endoscope’s high-resolution visu-
alization of the nasal cavity and paranasal sinuses
was crucial for the precise and radical resection of
the tumor. The surgeons were able to maneuver the
complex regions of the nasal passages and skull
base by using tilted lens endoscopes (i.e., 0°, 30°,
45°, and sometimes 70°). The duration of the pro-

cedure and the volume of blood loss were continu-
ously monitored in real-time.

Outcome Measures: the volume of intraop-
erative bleeding (mL), the duration of the surgery
(minutes).

Ethical approvement

The University Medical Center’s local eth-
ics committee, dated 12.04.24, and Ne 2024/04-022
authorized this study. This study adhered to prin-
ciples aligned with the Helsinki Declaration.

Results

In this study, thirty adolescent male patients
aged between 12 and 17 years were included, all
presenting with the classic triad of epistaxis, unilat-
eral nasal obstruction, and a nasopharyngeal mass
indicative of juvenile nasopharyngeal angiofibro-
ma. The histological diagnosis of angiofibroma was
confirmed. The average age of the operated patients
was 12-13 years (Table 1). All patients were male,
and all three stages of angiofibroma according to
Radkowski’s classification were included in the
study in both groups. All patients underwent endo-
scopic transnasal removal of angiofibroma, 19 of
whom underwent preoperative vascular emboliza-
tion.

Table 1. Characteristics of NPAF patients included in this study

pTAE group Non-pTAE group

(n=19) (n=11)
Age, years (mean + SD) 139+23 129+ 1.1
Sex, male/female 19/0 11/0
Angioma size, cm (mean + SD) 4.5+0.7 39+0.8
Radkowski staging, n (%)
Stage 1 5(26.3) 7 (63.6)
Stage 11 11 (57.9) 3(27.3)
Stage 111 3 (15.8) 1(9.1)

Source: compiled by the authors

Intraoperative bleeding among all stages
of NPAF was considerably lower in the pre-em-
bolization group than that in the non-preoperative
embolization group (2301 vs. 3848 mL), p<0.01
(Table 2). The most prominent bleeding was noted
in stage 3 NPAF (1217 vs. 2105 mL), with a sig-

15

nificant difference (p <). Surprisingly, there were
no recorded negative outcomes from the emboli-
zation treatments. Surgery times were consistently
lower in the pTAE group than in the non-pTAE
group throughout all NPAF stages (515 mL vs.
650 mL), p > 0.05.
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Table 2. Intro-post surgery outcomes after JNA surgery with pTAE and without

Stage Surgery duration,
Patients, Blood loss p min p
n, volume,
mL
pTAE non-pTAE | pTAE non-pTAE pTAE non-pTAE
Stage 1 5 7 268 364 <0.01 | 100 150 >0.05
(12)
Stage 11 11 3 817 1379 <0.01 | 170 200 >0.05
(14)
Stage 111 3 1 1217 2105 <0.01| 245 300 >0.05
)
total 19 11 2301 3848 <0.01 515 650 >0.05

No complications were reported during embolization or surgery.

Source: compiled by the authors

Discussion

This study assessed the impact of preopera-
tive transcatheter arterial embolization on intraop-
erative blood loss and operative time among pa-
tients undergoing endoscopic transnasal resection
of juvenile nasopharyngeal angiofibroma. Because
JNA is vascular, pTAE is crucial for improving sur-
gical outcomes by lowering the possibility of se-
vere bleeding.

In the retrospective analysis, thirty male
adolescent patients were compared between those
who received pTAE (n = 19) and those who did not
(n=11). The findings demonstrated that pTAE sig-
nificantly reduced intraoperative blood loss across
all tumor stages, with no adverse effects observed
(2301 mL vs. 3848 mL, p < 0.01). pTAE reduced
the amount of time needed for surgery; however,
the difference was not statistically significant (515
vs. 650 mL, p > 0.05).

This study confirms that pTAE is effective
in reducing intraoperative blood loss during JNA
surgery. These findings are in line with previous re-
search by Zhang et al. [2], which demonstrated that
following embolization, bleeding volumes decreased
by 40-60 %. Other studies [ 11-13] that involved every
patient on pTAE showed that it was beneficial. Even
while pTAE appeared to shorten operating times, the
results were not statistically significant. Similar find-
ings were observed by Lee and Park [5], suggesting
that factors such as tumor stage and surgical complex-
ity may have a greater impact on longevity.

Although our results are consistent with
other studies, they provide new evidence to support
the foundation for preoperative arterial emboliza-

tion, which significantly increases the risk of major
bleeding [14]. Furthermore, a substantial number
of patients with statistically significant results is
needed to establish these approaches as a quality
standard in preoperative preparation for juvenile
angiofibroma, which makes our work a valid con-
tribution.

Limitations. The small sample size (n = 30
patients) means that the findings cannot be gener-
alized to larger populations. Likewise, the retro-
spective nature necessitates minimal control over
variables.

Funding. The authors declare they accepted
no grants, funds, or other forms of support to create
this paper.

Disclosures. The authors declare no conflict
of interest.

Conclusion

The treatment of juvenile nasopharyngeal
angiofibromas has undergone significant changes,
and endoscopic surgical excision is now frequently
recommended as the treatment of choice. Preopera-
tive transcatheter artery embolization is a crucial
adjuvant that effectively reduces blood loss in the
surgical treatment of JNA. Although their effect on
the length of operation is currently uncertain, fur-
ther improvements in surgical and embolization
procedures may lead to better patient outcomes.
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TPAHCHA3AJIB/JIbI PESEKIIUACBIHIAT'BI KAH KOT'AJITYTA
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AHnjgarna

Komenerke TomMaraH MypbIH-KYTKBIHIIIAKTHIH aHTHO(PHOpOMACHI )KacoCITipiM ep ajamaapaa MypbIH-
JKYTKBIHIIIAKTBIH €H KMl Ke3/IeCETIH KaTrepci3 iciri O0mbIN Ta0buIa b, KOOIHECE arpeCCUBTI KEPTITIKTI HH-
Ba3UsIMEH JKOHE aybIp, OMipre Kayil TOHAIPETIH MYpbIHHAH KaH KeTyMeH KopiHeai. OHbIH )KOFapbl TaAMBIPIIbI
CHUTIATBl XUPYPTHUSUTBIK PE3EKIUSHBI KUBIHAATAIbI, OTICPAIIHsl aJlIBIHAAFbl TPAHCAPTEPUSIIBIK SMOOIA3AITUS
orepalysi Ke31Her1 KaH JKOFaITYIbl a3aiTy KoHE HOTIKEJIEP/Il )KaKCapTy YIIIH MaHBI3/Ibl KaJaM >Kacaii-
JIbI. DMOOMHM3ANUSHBIH OPTYPIIl AICTEPIHIH THIMAUTITIH Oarayiay dHIOCKOMUSUIBIK XUPYPTUSIIBIK eMIEY/i
OHTAMIAHMIBIPY JKOHE aCKBIHYJApIbl a3alTy YIIIH ©Te€ MaHbI3Abl. 3EPTTEYIIH ©3CKTUIITr XUPYPTUSIIBIK
Kayimci3/IiK MeH THIMIUTIKTI apTTHIPYABIH TYPAKThl KAKETTUTITIHEH TYBIHIANIBI, 9CIpeCce IHI0CKOMHSITBIK
TOCIIIZIEP OCHI KUBIH ICIKIIEH KYPeCy/ie CTaHIapTThl KYTIMIe aifHaIa Ibl.

Maxcamul: oniepanus anAbIHIAFBl TPAHCKATETEPIIK apTEPHSUIBIK SMOOJIM3AIUSHBIH OTepalus
IIITUTIK KaH KOFaJITyFa JKOHE KaCOCHIPIMIIK MYPBIH-)KYTKBIHIIAK aHTHO(PUOPOMACHIHBIH YHI0CKOTHSITBIK
TpaHCHA3JIb/IbI PE3EKIMACHIHIAFI OTIepaIisl yaKbIThIHA dCEPIH aHBIKTAY.

Qoicmep men mamepuanoap: 2014 xeuinbiH akmadbiHaH 2023 KbUIIBIH KEJITOKCAHBIHA JICHIH
YHUBEPCUTETTIH MEIUIIMHAIBIK OPTAJBIFBIHAA XHUPYPTHUSIBIK €MIEYICH OTKEH OThI3 KacoecHipiM ep
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Ko

NalMEeHTTepre PeTPOCIEKTUBTI Tanday jkacaniasl. Koropr eki Tomka OesiHIl: onepauust ajJblHIaFbl
TPaHCKATETEPIIIK apTepHsUIbIK 3MOoau3anus sxacarangap (n=19) sxone on xacanmaranaap (n=11). Kan
HKOFAJITY JKOHE ONEpalMSIHbIH Y3aKThIFbl CUAKTBI CUIIAaTTaMalap CaabICTHIPbUIIBI.

Homuoicenep: onepauust anablHAAFbl TPAHCKATETEPIIIK apTEpUSUIBIK AMOOIM3AIMAIaH OTKeH Ia-
LUEHTTEP/IE KACOCTIPIMAIK MYPBIH-KYTKBIHIIIAK aHTMO(PUOPOMACHIHBIH OapIibIK Ke3eHAEpiHe oneparys
IIITIK KaH JKOFaNTYAbIH aWTapibIKTail TeMeHzeyi Oaiikanabl. Omepaius anablHAAFbl TPaHCKATETEPIiK
apTepUsUIBbIK SMOOIM3alMs ONepalysFa KETETIH yaKbITThl KbICKAPTKAHBIMEH, HOTHXKEJIep CTAaTUCTUKAJIBIK
TYPFbIIaH MaHBI3/bl OOIMaIbI.

Kopvimbinovinap: onepanus ajaibIHIaF bl TPAHCKATETEPIIIK APTEPHSIIBIK IMOOTM3AIINS dKACOCTIIPIMAIK
MYPBIH-KYTKBIHIIIAK aHTHO()UOPOMAChIH pe3eKLusIay Ke3iHae omnepanus Ik KaH KeTy COTIH a3auTy
apKbUIbl XUPYPTUSIBIK HOTHXKENIEPAl alTapiIbIKTall )kakcapTabl.

Tyitin co30ep: MypviH-JHCYMKbIHUAK AH2UODUOPOMACDL, ONnepayus andblHOA&bl MPAHCKAMemepiK
apmepusblK oMOOIU3AYUs, KA Kemy Kojiemi, onepayus yaKblmsl, peyuous.
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'KoprioparuBHblii hoH]T « YHUBEPCUTETCKUN METUIIMHCKUN IICHTP», Ka3axcraH, ActaHa
*HayuHo-HcClIe1oBaTeIbCKUN HHCTUTYT KypOPTOJIOTHH U MEAMIIMHCKON peabmmuraiuu, Kasaxcran, Acrana
3 ACTaHMHCKUIT MeIMIIMHCKUI yHUBepcuTeT, Kazaxcran, ActaHa
*Koppecnonoupyrowuii agmop

AHHOTaNud

OBenunbHas Ha3o(hapuHreaabHas aHrnopuOpoma sBiIsieTcss Hanbosee pacpocTpaHeHHOH 100po-
KaueCTBECHHOH OIYXOJIbI0 HOCOINIOTKU Y MOAPOCTKOB MY’KCKOT'O I10JIa, YacTO MPOSIBIISIOLICHCS arpeccuB-
HOMW JIOKAJbHOM MHBA3HEW U TSHKENIBIM, MOTEHIUAIBHO OMACHBIM JJISl )KU3HU HOCOBBIM KPOBOTCUCHHEM.
Ee BbICOKOBacKyssipHasi NMPHUPOJA OCIOXKHSACT XUPYPTUUYECKYIO PE3CKIHIO, JeNasi MpeloNepanuoHHy0
TpaHCapTepUATbHYI0 SMOOIM3AIMIO BaXKHBIM IIATOM JJIsi CHHYKEHHS HHTPAOTIEPALIMOHHOM KPOBOIIOTEPU U
yiydieHus pe3ynbTaroB. OueHka 3pQeKTUBHOCTH pa3IMYHbIX METOJ0B SMOOJIM3AUN UMEET pelIarolee
3HaUEHHE Ul ONTUMH3AIMH YH/I0CKOIMYECKOT0 XUPYPrHUECKOTO JICUCHHUSI U MUHUMHU3ALUH OCIIOKHEHHH.
AKTyalbHOCTb UCCIIEAO0BAaHMs 00YyCIOBICHA NOCTOSHHOW HEOOXOIUMOCTBIO MOBBIIIEHUSI XUPYPrUYECKON
6e3omacHOCTH U 3((HEKTUBHOCTH, OCOOEHHO C YYETOM TOTO, YTO SHJOCKOMUYECKUE MOIXOIbI CTAHOBATCS
CTaHJAPTOM JICYCHUS IIPU JICYCHUU 3TOH CII0KHOU OITyXOJIU.

Llenv: onpenenuTh BIMSHUE NPEAONEPAIIMOHHON TPaHCKATETEPHOI apTepuanbHON 3MO0IM3aun
Ha MHTPAOTIEPALIMOHHYIO KPOBOIIOTEPIO U BPEMsI OTI€palliu ITPH 3H0CKONUYECKOHM TpaHCHA3aIbHON pe3eK-
MU IOBEHUIHHOW HOCOTTIOTOYHOU aHTHO(UOPOMBL.

Memoowvl u mamepuansi: ObLI TPOBEIACH PETPOCIEKTHUBHBIA aHAIN3 TPUALATH NAIllMEeHTOB-IIOA-
POCTKOB MYCKOTO I10J1a, IPOLIEAIINX XUPYPIUUECKOE JeUeHUE B YHUBEPCUTETCKOM MEIUIIMHCKOM II€H-
Tpe ¢ deBpans 2014 roga nmo nexabps 2023 roga. Koropra Obuta pa3aeneHa Ha 1B TPYMIbL: T€, KOMY
ObLIa MpoBe/ieHa MpeoNepallMOHHas TpaHCKaTeTepHas apTepraiibHas smoonau3anus (n=19), u e, komy
oHa He Obuta npoBezeHa (n=11). CpaBHUBaNIKMCh TaKHE XapaKTEPUCTUKH, KAK KPOBOIIOTEPS U MIPOAOIIKHU-
TENBHOCTh OTEepaIUu.

Pezynomamei: y nalieHTOB, KOTOPHIM ObliIa IPOBE/IEHA NPEAONepalliOHHAas TPaHCKaTeTepHas ap-
TepuanbHas SMO0IM3anus, Ha0M01aI0Ch 3HAYUTEIbHOE CHIKEHNE HHTPAOIIEPAIIMOHHON KPOBOIIOTEPH HA
BCEX CTAIUSIX IOBEHUJILHON HOCOIIOTOYHON aHTHMO(pUOpOMBL. XOTs IpeaonepaloHHas TpaHCKaTeTepHas
apTepuanbHas SMOOIHM3alMs COKpaTHia BpeMsi, He0OX0AUMOe [T OTepaliy, Pe3ysIbTaThl He ObUIM CTaTU-
CTHYECKHU 3HAYMMBIMH.

19



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne2 (48) 2025

Bvi6oowi: penonepaliionHas TpaHCKaTeTepHasi apTepraibHas dSMOOIH3AIUS 3HAYUTEIBHO YITyd-
LIAET Pe3yJbTaThl XUPYPrUUE€CKOro BMEIIATENbCTBA, YCIEIIHO CHUYKAsl UHTPAONEPAIMOHHOE KPOBOTEUE-
HUE BO BpeMsl Pe3eKIINU IOBEHUILHOW HOCOTTIOTOYHOU aHTHO(UOPOMBI.

Knrwoueswvie cnosa: ancuogpudbpoma nocoenomxu, npedonepayuorHas mpaHckamemepHas apmepu-
anvhas amoonuzayus, 06vem KpogomeueHus, 6pems onepayuul, peyuous.
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